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CLAIMS 

1 . A heart assist device adapted for implantation into a patient^ti^device 

including: ^^^"^ 

a) an aortic compression means is so shapeji-^iid dimensioned that it is 
adapted, when actuated, to compress the ascendin^at5fta of a patient; 

b) a fluid reservoir; ancl^^ 

c) an electricallvpo^vered pump means adapted to pump a fluid from the 
fluid reservoir to the aopc^compression means so as to actuate the aortic compression 
means at least partly^n counterpulsation with the patient's heart, 

the^Tuid reservoir and the pump means are so shaped, dimensioned and 
interconnected that they are adapted to be wholly positioned within the right chest cavity 
of-tne patient. 

2. A device as claimed in claim 1, wherein the fluid is a Uquid. 

3. A device as claimed in claim 2, wherein the liquipMs water or saline. 

4. A device as claimed in any one of the preceding claims, wherein the 
aortic compression means is curved along its length soyrsto substantially replicate the 
curve of the aorta adjacent to the aortic compression means. 

5. A device as claimed in any one Df the preceding claims, wherein the 
aortic compression means includes an elast^ inflatable cuff adapted to at least partly 

encircle the aorta. / ] / 

6. A device as cMiridd in claim 5, wherein the cuff is adapted to 

completely encircle the aorta. XJ 

7. A device as/claimed in claim in claim 5 or 6, wherein the cuff is 
substantially C-shaped anoymcludes two free ends that are adapted to overlap when the 
cuff is placed around the^aorta. 

8. A device as claimed in claim 7, wherein one of the free ends includes an 
elongated tongue /dapted for suturing in an overlapping relationship to the other end to 
retain the device adjacent the aorta. 

9. / a device as claimed in any one of claims 5 to 8, wherein the cuff is a 

snug fit a/6und the aorta of the patient. 

/ 10. A device as claimed in any one of the preceding claims, wherein the 
pum/means and the fluid reservoir are provided in a fluid-filled substantially air-tight 
hcrfusing. 
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11. A device as claimed in claim 10, further including a^essure 
compliance means. 

12. A device as claimed in claim 11, wherein the pressure compliance 

means forms part of the housing. 

13. A device as claimed in claim 12, wherein ti£ pressure compliance 
means is a substantially rigid portion of the housing dovvnstre^m of the pump means, the 
portion being of sufficient rigidity so as to not deform inwardly during aortic compression 
nor deform outwardly in the absence of aortic compression. 

14. A device as claimed in claim 12/wherein the pressure compliance 
means is a substantially flexible portion of the housing downstream of the pump means, 
the portion being of sufficient flexibility s/ as to deform inwardly during aortic 
compression and deform outwardly in the absence of aortic compression 

15. A device as claimed in ofaim 14, wherein the flexible portion is adapted 
to be positioned in juxtaposition witl/a lung of the patient and deform outwardly to 
slightly compress the lung in the absence of aortic compression. 

1 6. A device as claimed in any one of claims 5 to 1 5, wherein the cuff has a 

single inlet/outlet port. 

17. A devide acclaimed in claim 16, wherein the port has a diffuser therein. 

18. A devio/ls claimed in claim 16 or 17, wherein the housing has an 

P^uWcommunication with the cuff inlet/outlet port, 
assist device adapted for implantation into a patient, the device 
ic compression means which is curved along its length so as to 
s curve of the aorta adjacent to the aortic compression means and 
oned that it is adapted, when actuated, to compress the aorta of a 
reservoir; and 
means adapted to pump a fluid from the fluid reservoir to the 
is so as to actuate the aortic compression means at least partly in 
3 patient's heart, 
voir and the pump means are so shaped, dimensioned and 
are adapted to be wholly positioned within the chest cavity of the 
■ 
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20. A heart assist device adapted for implantation into a patient, the device 
including: 

a) an aortic compression means which includes an inflatable cuff^hd is so 
shaped and dimensioned that it is adapted to encircle and, when actuated, compress the 
aorta of a patient, the cuff being substantially C-shaped and including twj/free ends that 
are adapted to overlap when the cuff is placed around the aorta ; 

b) a fluid reservoir; and 

c) pump means adapted to pump a fluid from tiafc fluid reservoir to the 
aortic compression means so as to actuate the aortic compression means at least partly in 
counterpulsation with the patient's heart, 

the fluid reservoir and the pump means are 7 so shaped, dimensioned and 
interconnected that they are adapted to be wholly posi^oned within the chest cavity of the 
patient. 

21. A heart assist device adapted fjefr implantation into a patient, the device 
including: 

a) an aortic compression mejms which includes an inflatable cuff and is so 
shaped and dimensioned that it is^dapjed to substantially encircle and, when actuated, 
compress the aorta of a patient, /helcuTf having two free ends, one of which includes an 



elongate tongue adapted for suturi 
the other end to retain the cuff in 

b) 

c) 



t or otherconnection in an overlapping relationship to 
id the aorta ; 

a fluid reservoir; and 

pump mestas adapted to pump a fluid from the fluid reservoir to the 



aortic compression mean/ so as to actuate the aortic compression means at least partly in 
counterpulsation with the patient's heart, 

the fluid reservoir and the pump means are so shaped, dimensioned and 
interconnected tha/they are adapted to be wholly positioned within the chest cavity of the 
patient. 

22. / A heart assist device adapted for implantation into a patient, the device 
including: 

an aortic compression means which, when actuated, compress the aorta 

of a patjent; 

b) a fluid reservoir; and 
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c) pump means adapted to pump a fluid from the fluid reservoir tp4he 
aortic compression means so as to actuate the aortic compression means at least^artly in 
counterpulsation with the patient's heart, 

the fluid reservoir and the pump means are so shaped, dimensioned and 
interconnected that they are adapted to be wholly positioned within the^est cavity of the 
patient and the pump means and the fluid reservoir are provided in a fluid filled 

substantially air-tight housing. 

23. A heart assist device adapted for implantation' into a patient, the device 

including: 

a) an aortic compression means adapted/vhen actuated, to compress the 
ascending aorta of a patient; 

b) a liquid reservoir; 

c) a pump means adapted to pun*p a liquid from the liquid reservoir to the 
aortic compression means so as to actuate th/compression means, the liquid reservoir and 
the aortic compression means being adapted to be positioned in close juxtaposition with 
one another within the chest cavity of the patient, and 

d) means to sense tne pressure in the liquid in the absence of aortic 
compression and alter the senseo/£ressure to a predetermined pressure . 

24. A devicAaVclaimed in claim 23, wherein the distance between the 
: compression means is no more than 6 cm. 
i claimed in claim 19, 20, 21 or 22, further including a liquid 
conduit between the /qVd reservoir and the aortic compression device which has 
minimum cross sectional area of at least 1 sq cm. 

26. /device as claimed in any one of claims 23 to 25, further including a 

pressure compliance means. 

27. / A device as claimed in claim 26, wherein the liquid reservoir, the pump 
means and #e pressure compliance means are provided in an air-tight housing. 

A device as claimed in claim 27, wherein the housing is fluid-filled and 
the liqu/6 reservoir is a portion of the interior of the housing. 

29. A device as claimed in claim 27 or 28, wherein the pressure compliance 
means is a flexible portion of the housing adjacent the liquid reservoir. 

30. A device as claimed in claim 29, wherein the flexible portion is adapted 
■ positioning in juxtaposition with the lung of the patient. 



liquid reservoir and the ao 
25. A devi 



AMENDED Sh 
IPEA/AU 




Received 19 April 2001 



-24- 



wherein the cuff is substantially C-shaped and includes two free ends thaj/are 
adapted to overlap when the cuff is placed around the aorta. / 

39. An aortic compression means for use in a heart assist device/ftie aortic 

compression means including: / 

a) an elastic inflatable cuff adapted to be placed about descending aorta 

of a patient; and / 

b) a flexible, substantially inelastic, sheath adapted/o extend around the 

cuff and at least assist in retaining it in position on the aorta, / 

wherein the cuff is substantially C-shaped and include/two free ends, one of the 
free ends includes an elongated tongue adapted for suturing/r otherwise connected in an 
overlapping relationship to the other end to retain the devj/e adjacent the aorta. 

40. A device as claimed in claim 37, 38 o/39, wherein the cuff is adapted to 

at least partially encircle the aorta. / 

41. A device as claimed in clan/ 40, wherein the cuff is adapted to 

completely encircle the aorta of the patient. / 

42. A device as claimed in claim 37 or 39, wherein the cuff is substantially 
C-shaped and includes two free ends th/ ire adapted to overlap when the cuff is placed 

around the aorta. / ) / 

43. A device as ilauKed in claim 37 or 38, wherein one of the free ends 
includes an elongated tongue itAdfor/SUturing in an overlapping relationship to the 
other end to retain the device a6}dcenuhe aorta. 

44. A device a£ claimed in any one of claims 37 to 43, wherein the cuff is a 

snug fit around the aorta of the patient. 

45. A mea4 as claimed in any one of claims 37 to 44, wherein the sheath is 

a snug fit around the cuff. 

46. Vdevice as claimed in any one of claims 37 to 45, wherein the cuff has 

a single inlet/outjet port. 

47. / A device as claimed in claim 46, wherein the sheath has an opening 

complimentary to the cuff inlet/outlet port. 

4&/ A device as claimed in claim 37 to 47, wherein the cuff is inflatable to 
an enlarged pressurised configuration to compressing the aorta and relaxes to a static 
configuration to relax the aorta. 

/ 49. A heart assist device including: 
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a) an aortic compression means adapted by its shape and dimensions to/be 
placed around the ascending aorta of a patient; and 

b) mechanical or electrical actuation means to periodically actuate the 
aortic compression means in at least partial counterpulsation with the heart 

wherein the aortic compression means and the actuation means j*^ placed wholly 
within the right chest cavity of the patient. 

50. A device as claimed in claim 49, wherein the aortic compression means 
and the actuation means are adapted to be connected in clos/ juxtaposition within the 

right chest cavity of a patient. 

51 . A device as claimed in claim 49 or 50/wherein the aortic compression 
means is inflatable to compress the aorta and the actuation means includes a pump means 
adapted to pump fluid into the aortic compression gleans to inflate same. 

52. A device as claimed in claim/51, wherein the actuation means further 
includes a fluid reservoir and a pressure compensation means. 

53. A device as claimed i/ claim 52, wherein the pump means, fluid 
reservoir and the pressure compensation means are contained in a fluid-filled air-tight 
housing. 

54. A device as Jla&ned in any one of claims 49 to 53, wherein the pump 
means is an impeller adaptedU^five fluid from the fluid reservoir and the aortic 
compression means. 

55. A devic/as claimed in any one of claims 51 to 53, wherein the pump 
means is a fluid-filled/sac adapted to be compressed to drive fluid from the sac to the 

aortic compression means. 

56. / device as claimed in any one of claims 51 to 55, wherein the aortic 
compression nyJans is an inflatable cuff adapted for positioning about the aorta of the 

patient. 

57/ A heart assist device adapted for implantation wholly into the chest 

cavity of/a patient, the device including: 

a) an aortic compression means adapted, when actuated, to compress an 

30 aorta/of a patient; 

b) a housing with an exterior surface; 

c) a fluid reservoir in the housing, the fluid reservoir having a flexible 
/exterior surface forming part of the housing exterior surface; and 
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d) a pump means adapted to pump a fluid from me^uid^eservoir to the 
aortic compression means so as to actuate the aortic compre^skm^means at least partly in 
counterpulsation with the patient's heart, 

wherein the fluid reservoir flexibleejcteftoT surface is adapted to contract during 
aortic compression and expand in the^^ence of aortic compression and is further adapted 
to be positioned substantially a#a^t Aung in the patient's chest cavity. 

58. A dey>e^as claimed in claim 57, wherein the bodily cavity is the 

thoracic cavity and^the organ is the lung. 

59 /A heart assist device as claimed in any one of claims 1 to 36, or 49 to 58 
or an ao^ impression device as claimed in any one of claims 37 to 48 when placed in a 
human or other animal . 
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